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AN ELECTRONIC CONTROLLER OF VOLLEYS IN
ELECTRICAL STIMULATION*
ALEXANDER MAURO AND SAMUEL P. W. BLACK
In neurophysiological investigation there is often need for a device
which can precisely control the duration and repetition rate of a volley
of electrical stimuli delivered to the tissue under observation. An elec-
tronic circuit (Fig. 1) was designed and built to meet that need.
The circuit has three main components-the gating, univibrator,
and pacemaker tubes. The gating tube (6SN7) is a cathode follower
which is operated in a cut-off condition and which is activated for the
desired time interval by apositive square wave generated in aunivibrator
tube (6SN7). The width of the positive pulse so generated determines
the duration of the time interval that the stimulating current is allowed
topass to the tissues and iscontrolled by a resistor-capacitor combination.
The bank of 0.02, 0.04, and 0.08 mfd. capacitors used here produces
maximum intervals of approximately 30, 60, and 100 milliseconds, re-
spectively. The 1 meg. variable resistor allows finely graded intermediate
values to be obtained as desired.
The rate at which the univibrator pulse is generated is determined
by the pacemaker circuit. The 884 tube employed is a thyratron relaxa-
tion oscillator. A positive pulse is generated in the cathode circuit of this
tube, and the pulse serves to activate the univibrator. The rate of dis-
charge of the pacemaker is controlled by a variable resistor. The 5 meg.
variable resistor depicted here can vary the repetition rate from 2 per
second to 1 every 4 seconds. If a single stimulus is desired, the plate
supply to the pacemaker is removed by opening switch SI, whereupon
the univibrator is activated each time the switch S2 is closed manually,
thus discharging the 0.001 mfd. capacitor in the grid circuit of the
univibrator.
The circuit, as used by the authors, controlled a 60-cycle per second
sine wave stimulating current. It was desirable that the sine waves
passing the gating tube should start consistently on their rising phase.
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Metal chassis, 11 x 7 x 2 inches
1 Thordarson transformer, T-2 F 1P1
2 6SN7
1 884
4 Burgess 2308, 45 v.
2 Burgess M 30, 45 v.
1 Burgess 5540,6 v.
3 500 K. 1 W resistors
2 50 K. 1 W resistors
1 25 K. 1 W resistor
1 10 K. 1 W resistor
3 2 K. 1 W resistors
1 1.2 K. 1 W resistor
1 7.5 K. 10 W resistor
1 - 3.3 M, 1 W resistor
1 1 M, 1 W potentiometer
1 5 M, 1 W potentiometer
2 1 mfd. capacitors
1 0.5 mfd. capacitor
2 0.1 mfd. capacitors
1 0.08 mfd. capacitor
1 0.04 mfd. capacitor
1- 0.02 mfd. capacitor
2 0.001 mfd. capacitors
1 -Toggle switch (Si)
1 Single pole, double throw switch (S2)
1 Single pole, 3 position, rotary switch (S3)
568ELECTRICAL CONTROL OF ELECTRICAL STINIULI
For this purpose a synchronizing voltage was coupled into the grid
circuit of the pacemaker tube by means of a 0.5 mfd. capacitor. This
synchronizing mechanism may be used for other wave forms.
The input stimulus may be derived from a sine wave, square wave,
or other voltage source. Attenuation to desired strength is accomplished
by means of a voltage divider across the input. A maximum of ap-
proximately 30 volts can be transmitted through the gating mechanism
without alteration of the wave form of the stimulus. The output is con-
ducted to the tissues directly or through an isolation transformer.
This electronic timing circuit has been used in the stimulation of
central and peripheral nervous tissue and has been found well suited to
these purposes. It may be adapted easily to meet other specifications
requiring a greater or lesser magnitude of either the duration or the
repetition rate of the volley of stimuli employed. This can be accom-
plished by varying the resistor-capacitor combinations of the pacemaker
and univibrator circuits.
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